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© X-ray apparatus for measuring film thickness. 



© An X-ray apparatus for measuring the thickness 
of a film on an object (7) comprising a collimator (5) 
for collimating a primary X-ray (4) so as to direct an 
X-ray spot of sub-millimeter size onto the film on the 
object (7), and an optical observation system (6) for 
observing the induced fluorescent X-ray from the 
said spot characterised by a laser light source (1 ) for 
emitting a laser ray (3), and a mirror (2) for reflecting 
the laser ray (3) and directing the latter through the 
collimator (5) coaxially with the primary X-ray (4) so 
as to indicate the irradiation point of the X-ray spot 
on the object (7). 
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X-RAY APPARATUS FOR MEASURING FILM THICKNESS 



The present invention relates to an X-ray ap- 
paratus for measuring film thickness in which a 
collimated X-ray is directed onto an object or a 
sample to measure the thickness of a film on the 
sample based on the intensity of the induced flu- 
orescent X-ray from the sample. 

In the known apparatus shown in Figure 2, an 
X-ray optical system comprises a collimator 5 and 
a mirror 6 for use in observing a sample 7. Name- 
ly, in order to measure the film thickness of a metal 
coating etc. (not shown) on the sample 7, the 
known fluorescent X-ray film thickness measure- 
ment apparatus employs the collimator 5 to col- 
limate a primary X-ray 4 emitted from an X-ray 
spherical tube (not shown) so as to produce a 
beam spot of a predetermined diameter and then 
to direct the X-ray onto the sample 7 through a 
mirror 6 which is used in observation of the sam- 
ple. 

In order to carry out this operation, adjustment 
must first be carried out to align the optical system 
of the sample observation means with the X-ray 
optical system, and then the film thickness mea- 
surement is carried out. In effecting such adjust- 
ment, the irradiation point of the X-ray (i.e. the 
measurement target point) can be recognized as 
the centre position of the image of the sample 
which is displayed on a monitoring TV (not shown) 
used in the sample observation means. 

In the use of the known apparatus, however, a 
test piece must first be used for determining the 
optical axes of the X-ray optical system and the 
sample observation optical system. This involves 
detecting X-ray intensity, and therefore the adjust- 
ment is time-consuming. 

An object of the present invention is therefore 
to provide an apparatus which will indicate an ac- 
curate target point of the film thickness measure- 
ment. 

According to the present invention, there is 
therefore provided an X-ray apparatus for measur- 
ing the thickness of a film on an object comprising 
a collimator for collimating a primary X-ray so as to 
direct an X-ray spot of sub-millimeter size onto the 
film on the object, and an optical observation sys- 
tem for observing the induced fluorescent X-ray 
from the said spot characterised by a laser light 
source for emitting a laser ray, and a mirror for 
reflecting the laser ray and directing the latter 
through the collimator coaxially with the primary X- 
ray so as to indicate the irradiation point of the X- 
ray spot on the object. 

Preferably the optical observation system com- 
prises a fluorescent X-ray reflecting mirror which 
reflects the said fluorescent X-ray onto measuring 



means, the primary X-ray and the laser ray which 
have passed through the collimator being directed 
through the last-mentioned mirror and onto the said 
film. 

s Preferably a display monitor is provided for 

displaying an image of the surface of the film, the 
said image being reflected by the fluorescent X-ray 
reflecting mirror. 

Thus in the apparatus of the present invention, 
io the primary X-ray and the laser ray are coaxially 
aligned with each other by means of the first- 
mentioned mirror. Thus, when the laser ray is irra- 
diated onto the sample, the bright laser spot mark 
accordingly indicates sample, the bright laser spot 
is mark accordingly indicates the target point of the 
X-ray irradiation on the object. 

The invention is illustrated, merely by way of 
example, in the accompanying drawings, in which:- 
Figure 1 is a schematic view of an embodi- 
20 ment of an apparatus according to the present 
invention; and 

Figure 2 is a schematic view of a known 
apparatus. 

In Figure 1 there is shown an X-ray apparatus 

25 for measuring the thickness of a film (not shown) 
on an object or sample 7. The apparatus comprises 
an X-ray spherical tube (not shown) from which is 
emitted a primary X-ray 4 which is directed through 
an optical axis matching mirror 2, and thereafter is 

30 concentrated or collimated by a collimator 5- into an 
X-ray spot of sub-millimeter size. 

A laser light source 1 emits a laser ray 3 which 
is directed onto the optical axis matching mirror 2. 
The latter reflects the laser ray 3 so as to direct it 

35 through the collimator 5. The collimated primary X- 
ray 4 and the reflected laser ray 3 have the same 
spot diameter, and they are passed coaxially and 
concurrently through a sample observation or flu- 
orescent X-ray reflecting mirror 6 to thereby irra- 

40 diate the film (not shown) on the sample 7. As a 
result, a bright laser spot mark is indicated on the 
surface of the sample 7, and the primary X-ray 
spot, whose position can be easily recognised by 
the bright laser spot mark, produces an induced 

45 fluorescent X-ray, the intensity of which is detected 
so as to measure the thickness of the film on the 
sample. For this purpose, the induced fluorescent 
X-ray is reflected by the mirror 6 onto fluorescent 
X-ray measuring means (not shown). 

so The image of the surface of the film is always 
displayed on a display monitor or monitoring TV 
(not optical system and a CCD or charge-coupled 
device camera (not shown), and the irradiation 
point of the X-ray is also indicated by the laser 
spot mark. The collimator 5 can be replaced by 
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another collimator to change the X-ray spot size 
without disturbing the assembly of the optical axis 
matching mirror 2 and the laser light source 1. 
Further, a check on the collimator spot size can 
easily be carried out. 

Thus in the case of the present invention, the 
primary X-ray and the laser ray are aligned co- 
axially with each other, thereby substantially sim- 
plifying the positioning of the film thickness mea- 
surement point and permitting checking of the spot 
size of the X-ray irradiation to be easily and quickly 
carried out. 



Claims 

1. An X-ray apparatus for measuring the thick- 
ness of a film on an object (7) comprising a col- 
limator (5) for collimating a primary X-ray (4) so as 
to direct an X-ray spot of sub-millimeter size onto 
the film on the object (7), and an optical observa- 
tion system (6) for observing the induced fluores- 
cent X-ray from the said spot characterised by a 
laser light source (1) for emitting a laser ray (3), 
and a mirror (2) for reflecting the laser ray (3) and 
directing the latter through the collimator (5) co- 
axially with the primary X-ray (4) so as to indicate 
the irradiation point of the X-ray spot on the object 
(7). 

2. Apparatus as claimed in claim 1 charac- 
terised in that the optical observation system com- 
prises a fluorescent X-ray reflecting mirror (6) 
which reflects the said fluorescent X-ray onto mea- 
suring means, the primary X-ray (4) and the laser 
ray (3) which have passed through the collimator 
(5) being directed through the last-mentioned mir- 
ror (6) and onto the said film. 

3. Apparatus as claimed in claim 2 charac- 
terised in that a display monitor is provided for 
displaying an image of the surface of the film, the 
said image being reflected by the fluorescent X-ray 
reflecting mirror. 

4. An apparatus for irradiating an X-ray (4) onto 
an objective sample (7) of measurement to mea- 
sure a thickness of a film on the sample (7) based 
an an induced fluorescent X-ray; the apparatus 
comprising: a collimator (5) for collimating a pri- 
mary X-ray (4) to form an X-ray spot having a size 
of sub-millimeter order; an observation optical sys- 
tem including a mirror (6) for observing a sample of 
measurement; and optical axis matching means 
comprised of a laser light source (1) for emitting a 
laser ray, and an optical axis matching mirror (2) 
disposed in upstream of the collimator (5) for re- 
flecting and directing the laser ray (3) coaxially with 
the primary X-ray (4) toward the sample (7) so as 
to indicate irradiation point and size of the X-ray 
spot on the sample (7). 
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